Background: During lower jaw surgeries, inferior alveolar nerve block is given at mandibular foramen level. However, additional foramina are found on medial surface of ramus of mandible, through which branches of inferior alveolar nerve and vessels pass. Location of accessory foramina varies widely which could lead to iatrogenic injuries to neurovascular structures in this region.
INTRODUCTION
useful guide to locate mandibular foramen correctly. The inferior alveolar nerve and vessels enter the mandibular canal through mandibular
The mandibular foramen is bordered by lingula that could be palpated intra-orally, and forms foramen. Within the canal, inferior alveolar nerve bifurcates into mental and incisive nerve; the later is supplying sensory fibers to lower anterior teeth and their associated gingivae via dental plexus. Inferior alveolar nerve block at the level of mandibular foramen is gold line maneuver in many dental and oral surgeries. Additional foramina are found on medial surface of ramus of mandible above or below mandibular foramen, which are usually associated with additional mandibular canals through which branches of inferior alveolar nerve and vessels pass. Presence of such accessory mandibular foramina would interfere to inferior alveolar nerve block [1] . As mandible is composed of dense cortical bone, infiltration nerve blocks at areas near apices of lower teeth are less effective than upper teeth. So, complete anaesthesia of lower teeth could be achieved by giving nerve block at mandibular foramen. Approximately four million nerve blocks are administered daily by dentists globally and failure of achieving effective nerve block could better be avoided with precise information of distribution of accessory mandibular foramen [2] . Though these foramina are described in literature, number and position are varied widely amongst race [3] . Occasionally accessory mandibular foramen found in the depression called retromolar fossa which is lying behind the last molar tooth. This accessory foramen may be terminal end of accessory mandibular canal which arises from mandibular canal and consists of neurovascular structures supplying the third molar. Varied frequency of occurrence of accessory mandibular foramina in retromolar fossa could be one of the reasons of failed inferior alveolar nerve block in extraction of third molar tooth [1] .
MATERIALS AND METHODS
laterality distributions were noted on the medial aspect of the mandibular ramus. The s ignificance of laterality distribution was evaluated by Chi-square test with significance for the analysis was set at the level of p < 0.05.
In this cross sectional study we included three hundred dry mandibles of unknown sexes, and bearing all teeth or intact alveolar margin. The source of the study material is anatomy departments of different medical colleges of the Gujarat. Exclusion criteria were set at mandibles without teeth or eroded alveolar margin. The bones were numbered serially. The number and position of accessory mandibular foramina, and Within mandibular foramen 5 8 We had found retromolar foramen in 45 (15%) mandibles studied; 24 on the right side; 18 on the left side, and bilateral retromolar foramina were found in 3 mandibles (Fig. 4) . The positions of retromolar foramen were anterosuperior to mandibular foramen (Fig. 5) . On applying Chi-square test, p-value for laterality distribution of retomolar foramen was 0.152; showing laterality distribution was statistically insignificant.
DISCUSSION
borders of ramus of the mandible at the level of occlusal surface of teeth, is used for administration of inferior alveolar nerve block in surgeries of lower teeth, gums and lower lip [4] . However, accessory mandibular foramina are commonly found in human mandibles above or below the mandibular foramen. These foramina are clinically important as branches of inferior alveolar nerve and vessels pass through them. [5] . The success rate of inferior alveolar nerve block lies on precise knowledge of accessory foramina and their position in relation to mandibular foramen [6] .
In the present study, out of 300 mandibles, accessory mandibular foramina were found in 42% of mandible (Table 1) ; 17% on the right side, 17.66% on left side and in 7.33 mandibles on both sides (Fig. 1) . The calculated p-value of 0.42 suggesting laterality distribution of AMF was insignificant statistically. The occurrence of accessory mandibular foramina in present study is in accordance with that in previous studies (Table 4 ) [7] [8] [9] . However, Ossenberg found higher incidence of occurrence of accessory mandibular foramina among Native Americans than European, Asian or Indian population [10] .
The position of the mandibular foramen is usually midway between anterior and posterior More than three accessory mandibular foramina were found in 15 mandibles studied (Fig. 2) . Triple AMF were found in 27 mandibles; double AMF in 43 mandibles and single AMF were found in 63 mandibles studied (Table 2) . Samanta found single accessory mandibular foramina in 10% and double accessory mandibular foramina in 6.66% mandibles studied [11] . In one mandible we had found accessory mandibular foramen within the mandibular foramen, which had not been noted in previous studies (Fig. 4) . The presence of accessory mandibular foramina within the mandibular foramen and mandibular canal leading from such accessory mandibular foramen, lead to failed inferior alveolar nerve block and unexpected hemorrhage. During early fetal life, the mandibular teeth are supplied by three inferior alveolar nerves, which pass in their own canals in the mandible; fusion of these canals occurs during infantile period. Incomplete obliteration of these canals could be genesis of double or triple mandibular canals and accessory mandibular foramina as their point of entry [12] . Such bifid mandibular nerve could be responsible for inadequate nerve block [13] .
The most common position of accessory mandibular foramina in this study was anterosuperior to mandibular foramen (Table 3) . Position of AMF in relation to mandibular foramen in dry mandible was reported sparsely. Freire et al. found 43.24% AMF superior to mandibular foramen and in 27.93% below the mandibular foramen [9] . We had not found any accessory mandibular foramen below the main mandibular foramen, suggesting racial variations in the distribution of accessory mandibular foramina.
The second most common position of accessory mandibular foramina was found to be posterosuperior to the mandibular foramen (Table 3) . Such foramina were usually followed by a canal, known as Serres canal which is directed antero-inferiorly [13] . Accessory Innervation to the third lower molar tooth from early accessory branches of the inferior alveolar nerve is a clue to bifid inferior alveolar canals which indicate presence of retromolar foramen [10] . Presence of retromolar foramina is common variant in population (Table 5 ). The frequency of occurrence of retromolar foramina was 4.35% to 21.9% in different population. However, there is no statistically significant difference in the incidence of retromolar foramina between the sexes, but it was more prevalent among Native Americans than among subjects of European, Asian, African or Indian descent [10] . As retromolar foramen is frequently found and usually associated with additional mandibular canals, complete inferior alveolar nerve block could be achieved by direct deposition of anaesthetic solution into the tissue of retromolar area [18] .
CONCLUSION
Inferior alveolar nerve blocks are widely used in dental surgeries. Numerical variations of mandibular foramen, associated accessory canals with these additional foramina could lead to incomplete nerve block, which may lead to painful surgeries and prolonged operative time to achieve complete nerve block. Precise knowledge of presence of accessory mandibular foramina, their location in relation to mandibular foramen and study of associated mandibular canals reduces risk of incomplete nerve block, prevents iatrogenic injury to neurovascular structures, and may ease the work of dental surgeons.
Conflicts of Interests: None

